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in the form of an arch, which extended over 30° of the horizon 
and to an a1 titiide of 12O. 

Mackinaw City, Michigan, 9th: at 7.30 p. ni. the clouds 
dieappeared in the northern sky, showing au auroral light of 
So a,ltitnde and 90° azimuth ; i t  W ~ , S  of a dull gray color; after 
9.45 p. m. occa,sional streamers shot up to an altitude of 75'; 
at 11.45 1). m. the sky became obwured. 

Bismarck, Dakota, 9th : a faint anrora was observed at S.30 
p. m., consisting of a pale yellow light, which extended from 
1 3 5 O  to 335O azimuth and to SOo altitude; it attained its maxi- 
mum brilliaucy at  10.05 p. m., and disappeared at 10.50 p. ni. 
No dark Regment was observed. 

Moorhead, Minnesota, 9th : a faint auroral arch was observed 
at 9.30 p. m., consisting of a white light, of 16O dtitude, with- 
out streamers. 

Fort Ya.tes, Dakota, 9th : a very faint aurora was observed 
at 10.00 p. m., the sky being partly obncnred. 

Fort Totten, Dakota, 9th : auroral light W ~ R  observed in bhe 
north at  9 p. m.; it mas obscured by clouds at  10 p. IU. 

Cambridge, Massachusetts : an auroral arch was observed 
during the evening of the 9th. 

Boston, MasRachusetts, 9th : an auroral display was observed 
from 8.30 to 11 p. ni.; it extended from lGOo to 225O azimut-h 
and to an altitude of 25O ; i t  wa.8 of a pale straw color and was 
accompanied by ( 6  merry dancer#." 

Albany, New York, 9th : a f:,i.int auroral arch of loo altitude, 
extending from 150° to 9 2 5 O  azimnth, mas observed at 8.40 p. 
m.; a t  11 p. UI. the light became diffused and the northwest 
portion of the dark segment became detached. The light 
was of a pale straw color, and disappeared a.t midnight. No 
streamers appea.red. A black cloud extended along the  east- 
ern horizon thmugliont the display. 

Escanaba, Michigan, 9th : a bright aurora appeared at 9.08 
11. m., consisting of an arch above n, ba.nk of clouds; at 10 11. 
m. a second amh appeared, about 5 O  above that first observed, 
with several streamers of bright yellow color. The display 
continued until early in the morning of the 10th. 

Marquette, Michigan, 9th : an aurora W ~ N  observed at  10 p. 
m. ; the  sky being nearly obscured no special features mere 
noted. 

Mackiua,m City, Michigan, 10th : a faint auroral light was 
seen from 6.45 to 8.30 p. m. ; a.ltitude, 35O; azimuth, 75O. 

Fort Totten, Dakota, 10th : a hin t  auroral l ight iu the north 
was seen at 10 p. ni., the display ending at 4 a. m. of the 11th. 

Bangor, Maine, 11th. 
Fort Buford, Dakota, 11th : an auroral diplay began a.t 10.14 

p. m.; when first observed two streamers, of a whitish color, 
extended to about 40°; they were nearly stationary, a,nd had 
a slight reddish hne near the horizon; a t  10.90 p. m. the 
streamers gradually diffused along the horizon to about 8 O  to 
loo altitude and 40O azimiith, between north-northwed and 
uortheast, forming a bank having the eppeammce of smoke, 
which continned until 11.10 p. m., after which the aurora grad- 
udly disappeared. 

Menand Station, New York, 14th: a t  9 p. m. three parallel 
arches, having about 15O altitude and 130° azimuth, extended 
from north to Eioutheast ; the uppermost arch was apparently 
3O in widt.h ; the lower oile exhibited faint lines of light, with- 
out motion ; the display disappeared at 9.30 p. rn. 

CRmbridge, Massachuwette, 17th.: an aurora was suspected at  
8.45 p. m. 

The following stations report auroras, the observers giving 
dates only : 

6th.-Thornville, Michigan. 
7th.-Birmingham, Michigan ; Na.poleon, Ohio; North Vol- 

.ney and Ithaca, New York; Beverly, New Jersey. 
9th.-Websbr, Dakota ; Cresco, Iowa ; Kent% Hill, Maine ; 

Manistique, Michigan ; Embarraw, Mauitowoc, and Prarie du 
Chien, Wisconsin ; Southington, Connecticut ; Riley, Illinois. 

10th.-Webster, Dakota ; Gardiner, Maine ; Westborough, 
MmsaahuRetts. 

11th.-Qardiner and Orono, Maine ; Burlington, Vermont. 
3 

. 

~~ 

l%h.-Atchison, Kansas ; H a r v d ,  Nebraska ; Yellow 
Bprings, Ohio. 

Thunder-storms were reported in the v&rious states and tad- 
tories, 88 ~OIIOWS : 

Alabama.-Mobile, 5th, 7th ; Birmingham, 6th ; Qreensbor- 
ough, Gth, 7th, %I; Montgomery, 6th, 7th, 23d. 

Arizona.-Prescott, 3d; Fort Gr~nt,  3d, 4th. 
Arkansas.-Fort Smith, 4th, Sth, 17th ; Little Rock, 4th, 5th, 

6th,  17th, 18th; Mount Ida, 4th, 5th, 26th, 57th; h a d  Hill, 
5th, 1Sth. 

CaZ~~omia.-Sacramento and College City, 10th ; Keeler, 
lGth ; San Rafael, YJd. 

PbrCda.-Limona, 7th, 8th ; Sanford, 7th, 19th ; Tallahassee, 
23d; Key West, 28th. 

Georgia.-Fomyth, 6th ; Augusta, 6th, 7th ; Atlanta, 6th, 
7th, 23d; Athens, 6th, 23d. 

I~~inois.-chicago and Mattoon, 4th ; Sandwick, Windsor, 
and Charleston, 4th, 6th; Spriugiield, Cairo, Anna, Gene-, 
Sycamore, and Bloomington, 6th ; Collinsville, alst, 22d; 
Blinker Hill, 22d. . 

Indiana.-Greencastle, 4th, 6tl1, 18th ; Vevay, Jefferson, 
Sunman, and Spicelend, 6th ; Indimapolis and Gnilford, 6th, 
7th ; Fort Wayne, 6th, 7th, 17th ; Laconia, 6th, 22d. 

loton.-Keokuk, Burlington, Dnbuqne, Davenport, Iude- 
pendence, Monticello, Miinchester, Des Moines, Oskaloosa, and 
Mnscatine, 6th; Cedar Rapids, 6th, 8th. 

Kansas.-Ninnescah, 3d, 4th; AllLon, 3d, 5th, 30th; Inde- 
pende.uce and Pates Centre, 4th ; Ottawa, 4th, 5th, 18th; Fort 
Scott, 17th ; Wyandotte, 31st. 

Ke~lwky.-Louisville, 6th ; Richmond, 7th, 22d. 
Lozckiana.-Qraud Coteau, lst, 5th, 6th ; Shreveport, 4th, 

5th, 6th ; New Orleans, 5th. 
Maryland.-Ocean City, 8th. 
~ichigg?b.-Thornville, 5th ; Grand Haven, 6th ; Manistique, 

6th, 7th ; Marqnette and Mackinaw City, 7th ; Escanaba, 17th. 

Missouri.-Pierce City, 3d to 6th ; Conception, 5th ; Centre- 
ville, 17th; Saint Louis, 22d. 

New Jersey.-Atlnntic City and Dover, 8th. 
New Yor7c.-Nountainville, 8th. 
North Carolina.-Fort Macon and Hatteras, 1st; Smithville, 

lst ,  7th; New River Inlet, 2d, 8th,  lSth, 19th; Charlotte and. 
Lenoir, 6th ; Weldon and Kitty Hawk, 8th. 

Ohio.-Fostoria, 5th ; Cincinnati, Sandusky, North Lewis- 
burg, Wauseon,Y ellow Springs, and Napoleon, 6th ; Columbus, 
Cleveland, Toledo, Hiram, and Qarrettsville, 7th. 

Oregon.-Alba.ny, 3d, 4th, 5th ; Bandon, 17th, 54th. 
Penn8ylt~ania.-Bloom in g Grove, H t h . 
South Carolina.-Statebug, lst, 6th, 'ith, 18th ; Aiken, 6th, 

7th ; Spartanburg, 6th, 7th, 8th, loth, 32d. 
Te'elmeasee.-Milan, 5th, 6th, 7th, 18th ; Nashville, 6th, 7th ; 

Chattanooga, 6th, 7tb, 18th, 22d; Ashwood, 6th, 18th; Knox- 
ville, 6th, 2Bd. 

l'mas.-New Ulm, lst,  3d, 4th, 6th; Sen Antonio, 3d, 4th; 
Palestine, 3d, Pth, 5th ; Galveston, 3d, Pth, 27th ; Cleburne, 
4th, 5th, 6th; Rio Qrnnde City, 7th; Brownsville, 27th. 

Virginia.-Variety Mills and Wytheville, 6th ; Chincoteagne 
and Dale Enterprise, 8th.  
. Washington Te'erritory. - Pysht, 7th, 8th,  26th ; Tatoosh Is- 
land, 8th. 

West Vir~inda.-Park~rsburg, 6th. 
Wisconsin. - Exubarras and Manitowoc, Gth ; Milwaukee, 

Gth, 7th. 

THUNDER-STORMS. 

L 

M~88ie8ippi.-VickSblIrg, 6t h , 7 th. 

OPTICAL PHENOMENA. 
SOLAR HALOS. 

Solar halos were observed in the various stabs and'territo- 
ries, a.8 follows: 

Ari2ona.- 1 st. 
Arkansa8.-3d, 17th, 26th. 
California.-1st to 4th, 6th, 7th, 23d, 26th, 27th. 
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Oohado.-14th. 
Dakota.-2d, 9th, 30th. 
M d a . 4 t h  to 7th, 9th, 13th, 2lst. 
Georgia.-2lst. 
Illinois.3d, l l th,  21st. 
Indiana.-7th, 12th, 17th. 
Iowa.-3d, 4th. 
Kansas.-3d, loth, 14th. 
Ma88achwetts.-12th, 14th, 30th. 
Michigan.-6th, l l t h ,  17th, 19th, 24th. 

Nevada.-11th. 
New Jeraey.-l4th, 17th. 
New York.-6th, 14th, 21st. 
Ohio.-7th, l l th,  12th, 17th, 29th. 
Pennsylvania.-l2th, 22d, 30th. 

Tennemee.-&l, 7th, l l th,  12th, l6th, 17th. 

Utah.-lBth. 
Virghia.-5th, 12th. 
Wiaoonsin.-llth, 17th, 24th, 30th. 

Lunar halos were observed in the various states and terri. 

Alabama.-lOth, 21st. 
Arisona.-llth, 12th,16th, 16th, 18th, 224 24th, 25th. 

California.-l4th, 2rith, 27th. 
Colorccdo.-l2th, 15th, l6th, 18th. 
Conaecticut.-l2th, 17th. 
Dakota.-lGth, 18th to 23d, 29th. 
I)istrict of Columbia.-l?th, 18th. 
Elodda.--Uth to 17th, 20th to 24th. 
Qeorgia.-l7th. 

Illino&.-l9th, 21s t. 
Indiana.-loth, l l t h ,  17tb, 18th, 20th, 21st,I26tb. 
Iowa.-lGth,2lst. 
&m8as.-7th, loth, 12th to l6th, 20th, 224  26th. 
Maine.-lSth, 19th, 2lst. 
M~rglland.-l7th, i ~ t h ,  aim. 
Ma88aJwetts.-12th, 14th, l7th, 18th. 
Michigaa.-lGth, 17th, 19th, 27th. 

Montana.-l2th to 16th, 2lst. 
NebrtMka.-l4th, 15th, 17th. 
Nevada.-l5 th ,215 t. 

New iKexico.-l6th, 18tb, 19th, 22d, 24th, 26th. 
New York.-l2th. 15th. 17th. 18th 20th to 2Sth, 27th, 28th; 

M i n ~ 8 0 l a .  -9th. 
b i i e s O U d  .-8th. 

&Uth Carolina.-lAt, 4th, l l t h ,  dWth. 

T=~.-7th to loth, t4kh, 17th to ZOth, 22d, 24th. 

LUNAR HALOS. 

wries, as follows : 

A ~ k ~ t ~ . - l 6 t h ,  25th, 26th. 

Idaho .-13 t h , 16th. 

Min~sot~~.--16th, 19th, 20th, 23d, 24th. 
Mi880~~i.-26th, 27th. 

NW Js~.eey.-9th, Ilth, 12th, 16th, l7th, 18th. 

30th. 
North Carolina.-lGth, 17th, 19th. 
Ohio.-l7th, 21st. 
Oregon.-l4th, 22d, 28th. 
Penlrsgllvania .-12t h , 15t h , 17 t h. 
Rho& I8sLnd.-l2th, lSth, 17th, 18th. 
South Carolina.-l5th. 

Vermont.-2lst. 
Virginia.-loth, l l th ,  Wth, 17th, 18L, 

Wwhington Terdtoty.-2Oth, 22d. 
W&conari.11.--15th. 19th. 21st. 24th. 

TmtM.-lOth, l l th,  13th to 25th, 30th. 
Utcrh.-l3th, 14th, 15th. 

26th. 
Dth, 23d, Lth, 

The phases of th6 moon during November were : new moonl 
6th, 3.57 p. m. ; first quarter, 14th, 4.53 p. m.; full moon, 22d, 
4.33 a. m.; last quarter, 28th, 8.61 p. m.; apogee, 12th,9.06 p, 
m. ; perigee, 24th, 8.30 p. m. 

MIRAGE. 
Narqnette, Nebraska, 9th, l4th, 21st. 
Reidsville, North Carolina,, lst, loth, lStb, 93d. 

MISCELLANEOUS PHENOMENA. 
SUN SPOTS. 

Prof. David P. Todd, director of the.Lawrence Observatory, 
Amherst, BIa-sstwhusetts, furnishes the following record of sun 
spots for November, 1885 : 
............ - ..... . . .  . . . .  -- . . .  - . . . . .  ..... 

...... .................. 

... .... 
..... 

~~ 

Fncnlap were seen at the time ufeverv ubservation. 1 Appmrimatsd. 

Mr. H. D. Gowey, of North Lewisburg, Champaign county, 
Ohio, reports having observed sun spots on the following dates : 
3d, 7th, loth, 13th, Mth, 21st, 2dth, 29th. 

SUNSETS. 
The characteristics of the sky, as indicative of fair or foul 

weather for the succeeding twenty-four hours, have been ob- 
nerved at all Signal Service stations. Reports h m  one hun- 
dred and sixty-two stations show 4,829 observations to have 
been made, of which four were reported doubtful; of the 
remainder, 4,835, there were 4,293, or 89.0 per cent., followed 
by the expected weather. 

EARTHQUAKES. 
Helena, Montana, 11th : an earthquake shock occurred at 

11.58 a. m., of about three seconds' duration. 
FOREST AND PRAIRIE FIRES. 

Fort Sill, Indian Territory : extensive prairie fires prevailed 
in this vicinity on the 5th, destroying about six hundred cords 
of woocl. 

Dallas, Teras, 23d: reports state that on the 21st about 
8,000 acres of excellent grazing land in Mountain Creek Val- 
ley were burned over, causing heavy losses to farmers. The 
damage ie estimated at $20,0110. 

Wellington, Kansas: from the 5th to 26th prairie fires were 
numerous. To the nouthward of this station, in the Indian 
Territory, large areas from tifty to seventy miles in length 
were burned over, destroying large quantities of hay, and leav- 
ing pastures bare. 

Wichita Falls, Texas, 2lst: it is reported that prairie flres 
hare burned over an extensive area in the vicinity of Red River 
Station, causing losses to cattle men, estimated at $400,000. 

Little Rock, Arkansas: from the 15th to the 23d forest fires 
caused considerable damage in various parts of this state. In  
Cros~ county farms were devastated, and people compelled to 
leave their homes for places of safety. 

Fcrest and prairie fires were also reported from the following 
stations : 

Hatteras, North Csroliua, 26th. 
Saint Vincent, Minnesota, lst, 2d. 
Fort Reno, Indian Territory, 5th, 7th, 9th to 16th, 18th, 

Fort Supply, Indian Territory, 3d, Sth, loth, 15th, 19th. 
Port Sill, Indian Territory, lst, 3d, 4th, 7th, 9th to 12th. 
Abilene, Texas, 2d. 
Midland, Texas, 15th, 1.7th. 

Helena, Montana: at 10 p. m. on the 19th a dense swarm of 
grasshoppers filled the air ; they appeamd in snoh nnmbers 

19th. 

INSECTS. 


